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SUMARY  OE  JAPANESE  BEETLE  PARASITE  LIBERATIONS, 
INCLUDING  THE  YEAR.  1940 
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L.  B.  Parker,  assistant  entomologist , 
Division  of  Fruit' Insect  Investigations, 
United  States  Department  of  Agriculture 


The  object  of  this  report  is  to  "bring  together  data  on  releasements 
of  the  more  important  parasites  of  the  Japanese  "beetle  for  the  "benefit 
of  the  various  State  workers  who  have  cooperated  in  this  work  and  others 
who  may  "be  interested. 

Although  five  parasite  species  and  two  racial  forms  are  known  to  be 
established,  only  four  of  these,  namely,  Tiphia  vernal is  Rohw. , T.  popil- 
liavora  Rohw.,  T_.  popilliavora  (Korean  strain) , and  Centeter  cinerea  Aid., 
have  received  consideration  in  recent  years.  The  status  of  Kexia  ventralis 
Aid.  and  Prosena  sibirita  E.  remains  about  the  same  as  recorded  at  the  close 
of  the  193S  seasoni/. 

Tiphia  vernalis,  the  spring  Tiphia. — This  parasite,  first  released  in 
1926,  is  now  well  established  generally  throughout  the  area  of  intense 
beetle  infestation.'  Many  of'  the  early  colony  centers  have  now  coalesced 
so  that  large  areas'  of  continuous  distribution  of  the  parasite  now  occur. 

As  may  be  expected,  the  abundance  of  the  parasite  is  varied  over  these 
areas,  owing  to  differences  in  ecological  conditions.  However,  in  areas 
of  short-cropped  grass,  such  as  golf  courses,  pastures,  large  estates, 
and  cemeteries,  which  are  also  most  favorable  for  beetle  development,  this 
parasite  is  often  found  in  such  abundance  as  to  be  an  important  controlling 
factor  of  the  Japanese  beetle;  in  fact  this  parasite  is  now  more  abundant 
in  this  country  under  favorable  conditions  than  it  is  in  its  native  land 
under  similar  conditions.  An  idea  of  the  abundance  of  T.  vernalis  females 
at  some  of  the  older  colonies  may  be  obtained  from  the  following  data  on 
collections  of  females  for  recolonizing  purposes  (table  l). 

3 ^ 

J.  L.  King:  Colonization  of  Japanese  Beetle  Parasites  in  the 

Eastern  States  in  1938.  (insect  Pest  Survey  Bull.  V.  19,  sup.  to  No.  1. 
March  15,'  1939). 
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Table  1. — Collection  of  T,  vernalis,  females  only,  at  older  colonies 


Year  of 
collection 

Colonies 
used  for 
collection 

Collectors, 

maotimum 

Total  man- 
hours spent 
in  actual 
collecting 

Total 

females 

collected 

Humber  . 

Humber 

Humber 

Humber 

!93S 

14 

11 

393 

32,293 

1939  

17 

13 

274 

1M13 

1940 

10 

8 

212 

19,745 

The  history  of  one  of  the  oldest  colonies  of  T.  vornalis , namely, 
that  in  the  Philmont  Country  Club  area,  is  also  interesting.  This  colony, 
started  in  1927,  is  now  we  11  within  the  older  area  of  infestation  inhere 
beetle  abundance  has  subsided  and  where  the  type  A milky  disease  (Bacillus 
popilliae)  he.s  long  been  established  and  has  a high  incidence  of  occurrence. 
Yet,  notwithstanding  these  factors  and  reduction  by  intense  annual  collec- 
tions of  females  for  colonization  purposes,  this  colony  has  produced  a 
total  of  63,468  females  which  have  been  used  in  the  further  distribution 
of  the  species,  as  shown  by  table  2. 

. Table  2. — Collection  of  T.  vernalis  females  at  the  Philmont 
Country  Club  (colony  released  in  1927-) 


Year  of  collection 

PemaJ.es  collected 

Humber 

1931 

167 

I932 

4,627 

1933  

5,391 

1934 

8,77S 

1935 

. ,8,109 

. 1936  

y 7,19s 

- 1937  

9,47s  • 

i93g 

18,359 

1939 

p/  ^ 0 

1940 

& 1,361 

Total  

63,468 

Percentage  of  parasitizati on  in  this  area  in  1936  x^as  58.4. 

2/  . ■ 

Owing  to  objections  raised  by  property  owners,  no  collections 
were  made  in  1939,  and  only  very  limited  collections  in  1940,  although 
there  was  no  noticeable  reduction  in  the  Tiphia.  population  observable 
in  either  year. 

Parasitization  of  Japanese  beetle  larve,e  ty  T.  vernalis. — Pour  sur- 
veys have  been  conducted  to  determine  the  effectiveness  of  T.  vernalis 
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as  a parasite  of  Japanese  "beetle  grubs.  Owing  to  the  fact  that  the  acti- 
vities of  this  parasite  are  hidden  under  the  soil  and  soil  surveys  are 
necessarily  limited  in  scope,  it  is  believed  that  the  surveys  are  only  an 
indication  of  the  effectiveness  of  the  species,  .'The  great  abundance  of 
males  and  females  during  the  mating  flights  of  this  species  certainly  in- 
dicates a.  greater  degree  of  potential  parasitized; ion  than  these  few  sur- 
veys indicate.  The  results  of  the  surveys  are  shown  in  table  3» 

Table  3* — T.  vernalis  parasitization  surveys 


: Yea.r  : : Average  : Total  : 

Colora1-  site  (all  : of  : Area  : grubs  per:  grubs  : Parasitized 

in  Pennsylvania)  : survey:  dug  : sq.  ft.  ^recovered: grubs 

1/  : Sq,  ft . : Humber  : Humber  : Humber :Percont 

Overbrook /Country  Club  . 1937 : 5^5  : 0.9  : 492  : 179  ::  36*^ 

RushlancF' : 1935:  200  : 5.7  : l,l46  : 702  : 61.3 

Do : 1936;  200  : 4.9  : S17  : 3SS.:  47.5 

Do : 1939;  200  : 5.3  : 1,054  : 506  : 4S.0 

Philmont  Country  Club  -:  193*o:  200  : 5«7  : 1,142  : 66S  : 5^.5 

17 


The  Overbrook  colony  is  considered  to  be  within  the  older  area 
of  infestation,  where  beetle  abundance  has  subsided,  and  we  believe  this 
has  been  largely  due  to  grub  parasitization  by  T.  vernalis.  In  the  year 
1936,  prior  to  this  survey,  Tiphia  was  extremely  abundant,  7 » 3^2  females 
being  taken  from  this  area.  At  the  time  of  the  survey  the  milky  disease 
type  A,  incidence  was  17  percent. 

2/ 

The  Rushland  colony  is  in  a pasture  approximately  on  the  border  of 
the  area  of  moderate  infestation.  Only  minor  collections  of  Tiphia  have 
been  made  at  this  point.  The  incidence  of  disease  is  unknown,  but  it  is 
believed  to  be  present. 

Interrela.tion  of  T.  vernalis  grub  parasitization  and  milky  disease.  — 
The  active  period  of  parasitization  by  T.  vernalis  is  from  mid-May  to  about 
June  20,  the  Tiphia,  thus  attacking  the  larval  population  at  its  lowest 
point,  after  the  high  disea.se  mortality  of  the  previous  summer  and  fall. 

If  disease  is  present,  its  development  during  the  spring  period  of  Tiphia 
activity  is  so  slow,  owing  to  unfavorable  soil  temperatures,  that  it  does 
not  compete  seriously  with  _T.  vernalis . It  is  true  that  some  overlapping 
does  occur  and  that  Tiphia  will  oviposit  on  diseased  grubs  but,  if  the 
disease  is  not  in  its'  final  stages,  most  of  the  parasites  will  complete 
their  development,  as  they  are  immune  to  the  effects  of  the  organism. 

Other  species  of  Tiphia  which  are  active  during  the  latter  part  of  the 
summer  and  early  fall,  when  soil  temperatures  are  most  favorable  for  dis- 
ease development,  may  be  reduced  in  numbers  bTr  the  death  of  diseased 
parr.sitized  hosts. 

Colonization  of  T.  vernalis.— A total  of  1,422  colonies. of  this 
species  have  now  been  distributed  in  9 Stales  and  the  District  of  Colum- 
bia. Of  these  150  were  released  in  1940.  The  Hew  York  (Geneva)  and 


-130- 


Connecticut  Agricultural  Experiment  Stations  cooperated  in  the  distribution 
of  the  colonies  in  their  respective  States.  ITo  colonies  were  distributed 
in  Maryland  in  1940,  but  2,500  females  (the  equivalent  of  25  colonies) 
were  collected  for  the  use  of  authorities  of  the  University  of  Maryland 
for  use  in  mass  roaring  of  the  species.  Table  4 gives  a complete  summary 
of  all  liberations  to  date,  including  those  of  1940, 

Tiphia  popilliavora,  the  summer  Tiphia. — This  parasite  from  Japan 
was  first  released  in  1921.  Although  it  has  been  extensively  colonized 
throughout  the  heavily  infested  area,  it  has  never  reached  the  degree 
of  abundance  manifest  with  the  preceding  species.  It  is  active  from  mid- 
August  to  about  the  first  week  in  September.  Frequently  the  parasite 
suffers  reduction  through  the  lack  of  sufficiently  developed  host  larvae 
at  the  tine  of  egg  laying.  When  most  of  the  eggs  are  laid  on  second-stage 
host  grubs  the  developing  parasites  .are  predominantly  males,  the  normal 
sen  ratio  occurring  only  when  most  of  the  eggs  are  laid  on  third- stage 
host  grubs.  There  are  now  709  colonies  of  this  species  distributed  in  7 
States.  Because  of  unfavorable  conditions  for  the  collection  of  this 
species  which  have  obtained  for  the  la.st  3 years,  no  colonization  of  this 
species  was  carried  on  in  1940.  Table  5 gives  the  present  distribution  of 
this  species. 

Tiphia  popilliavora  (Korean  strain). — This  racial  form  of  the  species 
is  from"  Oho  sen  (Korea) . It  has  received  more  attention  in  recent  years  be- 
cause. of.  its  later  emergence,  being  present  in  the  field  from  late  in- 
August  to  mid-September.  The  later  emergence  of  this  strain  has  an  ad- 
vnntcoge  in  that  it  is  better  synchronized  with  the  proper  stage  of  its 
host,  overcoming  in  pant  the  difficulties  met  with  in  the  type  ©r  Japan- 
ese strain.  After  a number  of  years  in  the  field  it  has  been  found  to 
retain  the  habit  of  late  emergence.  There  have  been  37  colonies  of  this 
species  released  to  date  and  checking  in  1940  indicates  that  at  least  40 
percent  of  these  releasements  have  become  established.  Table  6 shows  the 
distribution  of  this  form. 

Tiphia  popilliavora  (Chinese  strain). — In  an  effort  to  obtain  better 
synchronization ' -With-  host-,- a later  emerging  Chinese  race  or  strain  of  T_. 
popilliavora  was  introduced  between  1927  and  1929 » 22  colonies  comprising 
4,130  individuals  being  released  in  ITew  Jersey  and  Pennsylvania.  Only  1 
feeble  establishment  was  noted  in  1929  and  again  in  1930.  The  species 
ha.s  not  since  been  recovered. 

Centeter  cinerea. — This  parasite  originated  in  Japan,  where  it  is  an 
important  parasite  of  the  adult  Japanese  beetle.  The  species  has  become 
established  in  the  Eastern  States,  and  in  Pennsylvania  and  Kew  Jersey  is 
found  continuously  distributed  over  approximately  500  square  miles.  With- 
in this  area,  it  ha.s  not  assumed  importance  in  controlling  the  beetle  be- 
cause it  is  not  well  synchronized  with  its  host,  by  far  the  greater  num- 
ber of  parasites  emerging  about  2 weeks  too  early.  The  habit  of  early 
emergence  seems  to  occur  even  in  the  most  northern  and  southern  limits  of 
distribution.  Centeter  has  been  colonized  with  25  colonies  in  5 States  and 
the  District  of  Columbia,.  Table  7 shows  the  present  distribution  of  this 
parasite. 
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Dexia  ventralis. — This  parasite  was  colonized  at  intervals  "between 
the  years  1926  to  1938,  during  which  time  15,254  individual  parasites 
were  distributed  in  l4  colonies.  Though  5 States  were  selected,  repres- 
enting a varied  number  of  habitats,  only  1 colony  at  Heddonfield,  IT.  J., 
has  ever,  been  recovered;  this  colony  seems  to  sustain  itself  feebly* 

The  species  has  3 broods  per  year,  with  the  second  or  summer  brood  emerg- 
ing at  a time  when  Japanese  beetle  larvae  are  very  scarce.  It  was  thought 
that,  as  the  species  is  not  specific  in  host  selection,  it  v/ould  do  well 
in  areas  where  native  Phyllopliaga  larvae  could  act  as  alternate  hosts;  how- 
ever, attempts  to  establish  it  in  such  areas  have  thus  far  proved  unsuccess- 
ful. The  distribution  of  releasements  by  States  is  as  follows:  Now  Jersey, 

3;  Pennsylvania,  5?  Illinois,  4;  Maryland,  1;  New  York, (Long  Island),  1. 

Prosena  sibirita.—This  parasite  of  Japanese  beetle  larvae  hp„s  been 
released  in  numbers  totaling  12,364  individuals,  distributed  in  varying 
numbers  in  5 releasements  between  1923  and  1930*  Only  1 colony  in  the 
Moorestown,  N.  J.,  area  is  known  to  be  established.  No  recent  coloniza- 
tion of  the  species  has  been  undertaken.  In  Japan,  its  native  habitat, 
the  parasite  is  most  numerous  in  areas  where  Popillia  has  a partial  2- 
year  life  cycle.  The  species  seems  to  be  of  little  value  in  the  United 
States  at  the  present  time,  although  as  yet  no  area,  in  the  infested  por- 
tions of  this  country  has  been  found  where  there  is  definite  evidence  of 
2-year  life  cycle  of  the  host. 
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Table  4. — Liberations  and  recoveries  of  Tiphia  vernalis,  a Japanese  beetle  parasite 


State  and  county 


1926:1927:1928:1929 


Colonies  released 

1930:1931:1932:1933=1934 


1936 


1936 


1937 


1938 


1232. 


19_40_ 


Recovery  of 
colonies  3 years 
old  or  older 


Number 

scouted 


Status 
in  1940 


Percentage 
recovery  of 
colonies 
scouted 


Total 

1926-40 


Connecticut : 

Fairfield 

Hew  Haven 

Hew  London 

Hartford 

Windham 

Total 


12 

S 

1 

4 


15 


10 

1 

3 

‘T4~ 


Delaware: 

New  Castle 

Kent 

Total 

District  of  Columbia: 

Washington 

Total 

Maryland: 

Baltimore  City 

Cecil 

Dorchester 

Frederick 

Washington 

Kent 

HarfoYd 

Baltimore 

Wicomico 

Worcester 

Somerset 

Howard 

Prince  Georges 

Anne  Arundel 

Queen  Anne 

Talbot 

Total 


22 

4 

26“ 


10 


24 


179 


4o 

39 

38 

2 

1 

1 


300 


ho 


100.0 


100.0 


_12.-_5_ 


100.0 


30 

13 

7 


212 

1 

b 

1 

l5 

46 

43 

0 

4 

1 
2 

3 

2 

2 

1 


325- 
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Table  4. — Liberations  and  recoveries  of  Tiphia.  vernalis,.  a Japanese  beetle  parasite — Continued 


f 

* 

* 

Recovery  of 
colonies  3 -years 
old  or  older 

Percentage 
recovery  of 

■ ' Colonies  released  in 

\ 

: 

Humber 

Status 

colonies 

Total 

State  and  county 

Mi 

Ml 

192s 

_1222. 

1931 

1932 

1933 

1934 

1933 

1936 

1937 

1533 

m 

TqUo 

s cout  ed 

in’  1940 

scouted 

1326-40 

Massachusetts : 

: ■ 

lEampden 

— r 

— r 

— r 

— 

— 

-T 

1 

1 

— 

1 

— 

-- 

— 

' 2 

1 

— 

• 3 

_ 



r_ 

1 

1 

. 

. 

1 

_ _ 7 . 

O 

1 

• 50.0 

3 

Nev  Hampshire- 

* 

1 

1 

■ ..  mm  1 

1 

1 

l 

1 

1 

1 

- 





f 

— ; 

T 





. 1 

■ 0 

1 

'*  1 

Total 

—= 

— 

— r 

-- 

— : 

-- 

— = 

— 

-- 

2 

1 

~ 

— 

— 

- • 3 

2 



: 3 

New  Jersey: 

- 

n 

1 

2 

r 

1 

q: 

q: 

4 

23 

12 

2 

27 

Z> 

J 

•1^ 

2- 





1: 

6* 

; 

. 





__  _ 

■ 



; 9 

- Q 

Q 

jama cxi 1 

Cape  May 

- 

2 

- 

r n 

r; 

]_: 

5 

10 

U 

c. 

r 

4- 

6- 

j 

y 

i6: 

S' 

7 : 

f. 

0 

■ 13 

* 

20’ 

2 

7 

16 

1 

Mercer 

— 

— . 

5: 

24: 

-l: 

17 

!-• 

fy 

q: 

1 

46 

2 

.23 

2 

— 

O J. 

:52 

pU 

P! 

1 0 : 

1 

J 

i p 

7 

19 

: 4 

- 3* 
10  : 

1 = 

1 

4 

f 

0 

*alcm 

2: 

1 : 

5: 

13 

.6 

. 7 

■18 

'-66 

1 - 

5: 

12  : 

29 ; 

11  ■ 
18  ' 

2 

6 

' 4 

2 

. 2 

Jnion 

1 

3 

4 

6 

: 6 

Ess  ©x — 



— 

— 

— 

— 

— 

— 

— 

— 

— 

. 

— 

— 

— 

1 

“ 

— 

'• 

1 

Total 

1 

2 

2 

1 

1 

— 

12 

62 

49 

60 

59 

40 

— 

10 

33 

132 

" 7b  ' 

57-5 

332 
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Table  4. — Liberations  and  recoveries  of  Tiphia  vernalis,  a Japanese  beetle  parasite — Continued 


| . 

; Colonies  released  in 

Recove] 
colonies 
old  or 
Number 
scouted 

ry  of 
3 years 
older 
Status 
in  1940 

Percenta.ge 
recovery  of 
colonies 
scouted 

Total 

1926-4C 

State  and  county  :192o 

1927 

192S 

1929 

1530 

1931 

1932 

M 

1934 

1935 

12ii 

1937 

193S 

1939 

1940 

Mew  York:  l 

Nassau * — 

1 

— _ 

— 

— 

. — 

. — 

. — 

— 

— 

— 

' 1 

:1 

; 0 

. 

2 

Que  ons  Borough : 1 — 

' — 

. — 

. — 

1 

. — 

; — 

: — 

: — 

: — 

- — 

— 

: — 

: 

:1 

; 1 

, 

1 

Staten  Island f‘  — 

_ — 

— 

— 

. — 

. — 

: — 

: — 

: — 

.10 

— 

: — 

1 

- — 

10 

Westchester 8 — 

— 

— 

— 

— 

. — 

— 

: — 

: — 

— 

-•44 

■ U4 

— 

— 



88 

— 

— 

— 

— 

• — 

— 

' 2 

3 

1- 

— 

. 

5 

Tioga 8 ' — 

" — - 

— 

— 

— 

. — 

. — 

: — 

— 

2 

— 

— 

. 

2 

Chemung 1 • — 

— 

— 

. — 

. — 

. — 

- — 

: 

— 

' 1 

■— 

-- 

~ 

— . 

1 

Monroe ? — 

. 

. 

. 

• 

• — 

: — 

— 



• 

— 

1 

. 1 

—— 

— 

1 

— — 

1 

Total ; 1 ' — 

1 

— 

! — 

1 

— 

— 

— 

: — 

. 

10 

50 

■4q 

•2 

1 

90  .-0 

111 

Pennsylvania:  5 

Montgomery t — 

. 1 

1 

2 

. 4 

1 

19 

13 

4o 

• 1 

; 6 

25 

' — 

' — 

82 

61 

— 

113 

Bucks 8 — 

3 

— 

9 

• 8 

15 

18 

26 

23 

24 

— 

— 

53 

29 

; 

128 

Philadelphia : i — 

-- 

r— 

l 

— 

7 

: 6 

: 1 

: 1 

— 

— 

— 

— 

15 

13 

. 

16 



1 

q 

q 

29 

42 

?7 

Up 

Chester • - — 

J 

. 2 

J 

. 2 

13 

1 

36 

22 

22 

l 

10 

31 

21 

1 

15 



He: 

139 

*1 

Daue.iin 1 - — 

— 

: — 

— 

- — 

■! — 

— 

. 1 

- 

- — 

: 1 

- — 



: 2 

1 

1 

— 

4 

Lehigh : } 1 — 

11 

3 

•1 

- — 

— 

I 

— 

— 

— 

12 

h 

2 

H 

P 

Lancaster -1 — l — 

^ 





l 











4 

. 

1 



4 

1 

1 

5 

11 

49 

45 

97 

79 

96 

75 

l 

10 

38 

215 

147 

5871 

Rhode  Island:  j 

Providence 1 — 

1 

1 

0 



1 

Total : — i — 

1 

— 

— 

— 

— 

1 

0. 

00.0 

1 

Grand  total { 1 

4 

3 

6 

7 

11 

_^8_ 

108 

194 

l4l 

!5Z_ 

161 

316 

190 

3.7.4.. 

249 

65. 5 

1422 

Grand  total- 
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Table  5- — Liberations  and  recoveries  of  Tjphia  popilliavora,  a Japanese  beetle  parasite 


State  and  county 

-•* 

Colonies  released  in 

Hecov< 
colonies 
old  0: 
Number 
scouted 

3ry  of 
3 3 years 
- older 
Status 
in  19 40 

Percentage 
recovery  of 
colonies 
scouted 

Total 

1921-40 

1921 

1922 

1925 

1Q27 

1928 

1929:1930 

1931:1954 

1935 

1936 

J 32L 

193S 

m 

1940 

Connecticut : 

Fa.ir  field 

— 

— 

— 

— 

1 

• 

— ; — 

— . 

— 

3 

1 

11 

8 

— 

— 

3 

9 

3 

— 

14 

1 

J 

P 

*1 

± 

— 

5 

EcX  i*  t i*  o r d — ~ 

1 

— 

3 

New  London 

— 

— 

— 

— 

— : — 

— ; — 

— 

— 

— 

1 

— 

— 

— 

— 

— 

l 

W i ndham --- 

— 

— 

— 

— 

— 

— : — 

— : — 

— 

— 

— 

- 1 

— 

— 

— 

— 



1 

Total 

— 

— 

— 

1 

— : — 

— : — 

— 

— 

5- 

18 

— 

— 

6 

5 

83.4 

24 

Delaware: 

— 

Hew  Castle 

— 

— ■ 

— 

— : 

— 

— : — 

; 4 

5 

— ^ 

l4 

8 

— 

— 

— 

4 

2 



81 

Total 

— 

— 

— 

— 

— : — 

— : 4 

c; 

14 

8 

— 

— : 

4 

2 

50.0 

31 

Maryland: 

Cecil 

— 

— 

— 

— 

— : — 

— .:  1 

3 

— 

7 

34 

— 

— 

••  — 

— 

— 

45 

Harford — 

— - 

— 

— 

— 

— 

; 

— ; — 

— 

• 

— 

24 

2 

— 

' 

— 

— 

— 

24 

K-Sil  t 

P 

1 

2 

1 

Soners e t r 

5 

Washington 

— ' 

— 

— 

— 

— 

— : — 

— : — 

— 

— 

— 

1 ■ 

— 

— 

— 

— 

— 

1 

Worcester 

— 

— 

— 

— 

— 

— : — 

— ; — 

— : 

— 

— 

1 

— 

— 

— 

— 

2 

3 

1 

“ 

— 

— 

— 

3 

T 

X 

1 

— 

— 

— 

— 

1 

— 

1 

— 

— 

— 

— 

1 

An  ie  Arundel 



— 

— 

— 

— 

— : — 

— : — 

— 

— 

— 

— 

1 

— 

— 

— 

— 

1 

— 

3 

— 

7 

64 

10 

• — 

— 

— 

— 

85 

-136 


Table  «5.  -liberations  and  recoveries  of  Tiphia  popilliayora.,  a Japanese  beetle  parasite — Continued 


4 — ” 

Recovery  of 
colonies  3 years 
old  or  older 

Percentage 
recovery  of 
colonies 

Colonies 

released  in 

Number 

Status 

Total 

State  auid  county 

1^21 

1922 

1929 

1927 

1928 

Ai21 

1930 

.1311 

mi 

1335 

193^ 

1937 

193s 

_1939. 

1940 

scouted 

in  1940 

scouted 

1921-40 

New  Jersey: 

Burlington — 

2 

■ 1 

1 

4 

2 

12 

2 

24 

1 

1 

13 

2 

5 

5 

1 

— 

— 

— 

— 

— 

65 

g 

32 

4 

— 

67 

Camden 

1 

14 

1 

7 

18 

g 

9 

23 

18 

49 

Gloucester 





— 

4 

14 

— 

— 

— 

— 

4 

J 

1 

Hunterdon—  — — 

Mercer 

— 

— 

— 

— 

l 

1 

— 

4 

37 

T 

5 

0 

1 

— 

— 

1 

— 

44 

5 

17 

— 

Middlesex 

■ ,,n 

j 

c 

1 

0 

6 

Monmouth 

5 

. 

15 

24 

10 

i 

X 

20 

gT 

Salem 

— — 



— 

— 

— 

2 

2 

— 

— 

— 

iL_ 

5 

Tot^l — — 

2 

1 

1 

7 

>40 

1 

29 

48 

64 

17 

2 

— 

1 

— 

171 

...63 

367s 

224 

New  York: 

1 

1 

2 

0 

2 

Na  s s au 1 

l 





1 

0 

Queens  Borough 

— — 

— 

— 

— 

— 

— 

— 

— 

12 

18 

— 

. _ , 

30 

1 

Westchester 

, 

— 

. — 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

— 

— 

— 

— 

,f“ 





1 

2 

— 

— 

— 

— 

— 

— 

— 

12 

19 

— 

- , 3 

0 

00.0 

34 

Pennsylvania:  / 

1 

4 

22 

— 

5 

31 

4l 

3 

91 

54 

112 





. — 

— 

1 

— 

15 

5 

4 

3 

— 

— 

— 

20 

10 

— 

28 

Ch  us  t fc/P 

1 

_ 

_ __ 

. ■ 

— — 

1 

oum  Dei  -Lruiti  -"■* 

1 

_ 



1 









, . _ 

1 

0 

O 

Dauphin 

Delaware 

Montgomery 

— 

— 

2 

4 

7 

10 

19 

-A- 

— 

13 

33 

46 

15 

l 

1 

— 

— 

— 

52 

87 

ll 

38 

56 

-jL_ 

— 

C. 

52 

100 

13 

rill  X riCLuXjpil  Ifl. — — — — 

_ 

61 

1 

18 

132 

62 

13 

3 

— 

— 

— 

262 

167 

63""9  : 

30  8 

10  0HJL—  “* 

Virginia: 

— 













1 



__ 

__ 

1 

Chesterfield 



— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

— 

— 

— 

— 

1 

Northampton 

Total 

Grand  total---- — «( 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

~T~ 

— 

— 

— 

: 

1 

3 

Lt. 

1~ 

5==== 

TT~ 

33 

101 

2 

43 

185 

134 

44 

25 

33 

446 

237 

53.1  : 

709 

Table  b. — Liberations  and  recoveries,  of  Tiphi s popilliavora  Roh.  (Korean  strain) 

a Japanese  beetle  parasite 


o 

I 

ctf 

1 

KG 

KG 

1 — 1 

>H 

CM  nfr 

1 — l rH 

ir 

K 1 rH 

1 — \ 

ir 

O 

D— 

-P 

r- 

rH 

rH 

CM 

l^i 

o 

CM 

fcH 

OG 

rH 

CD 

pH 

bO 

o 

05 

co 

-P 

>!, 

CD 

TD 

a 

Pi 

•H 

CD 

1 

0 

1 

O 

1 

1 

1 1 

1 

k- 

I 1 

1 

. 1 

U? 

O 

CD 

CD 

0 

4^ 

1 

• 

1 

• 

l 

1 

1 1 

1 

• 

1 1 

1 

l 

i 

• 

o 

i> 

c 

Pi 

0 

O 

0 

1 ' 

O 

Pi 

O 

1 — 1 

O 

0 

O 

KG 

CD 

Dp- 

CD 

c 

o 

■ o 

‘ ' 

1 * 

# 

Ph 

CD 

CJ 

CO 

j 

Ph 

1 

co 

o 

Ph 

CD  Jp- 

.GO 

eS 

Pi 

Pi 

og 

o 

0 

0 

O 

rH 

r — 1 

1 — 1 1 — 1 

0 

Dp- 

3 

0 

rH  LlD 

CM 

pH 

(D 

CD 

-P 

rH 

, 

rH 

o 

K. 

•d 

oi 

1 — 1 

-P 

ip 

!>.. 

r^i 

o 

CO 

•H 

pH 

CD 

co 

Pi 

> 

CD 

O 

*d 

O 

•H 

Pi 

CD 

o 

SP 

CD 

-P 

Ci-' 

KG 

1 — 1 

r H 

CM 

rH  1 — 1 

LOG 

KG 

Cl-'.  rH 

1 — 1 

GO 

KG 

O 

CD 

o 

I 1 

x 

rH 

1 1 

IH-H 

Ph 

1 — 1 

o 

o 

o 

o 

o 

CO 

o 

/p- 

1 

1 

1 

1 

1 

1 1 

1 

1 1 

1 

1 

1 

1 

O -A 

1 

1 

! 

i 

1 

1 1 

1 

1 1 

1 

1 

1 

1 

1 1 

OG 

kg 

1 

1 

1 

l 

| 

1 

1 I 

1 

1 

1 

1 

CG 

1 

1 

1 

t 

1 

1 1 

1 

1 1 

1 

1 

1 

1 

SP 

1 1 

•H 

CO 

"d 

fH'i 

1 

1 

1 

1 

1 

1 1 

1 

1 1 

1 

r— 

r— 

r— 

CD 

OG 

1 

1 

1 

1 

I 

1 1 

1 

1 1 

I 

CO 

1 1 

03 

.CD 

1 1 

kg 

kg 

CO 

rH 

rH 

1 

KG 

KG 

1 1 

1 

CM 

CM 

OG 

CD 

CG 

I 

1 1 

1 1 

1 

Pi 

1 1 

CO 

PD 

CD 

kg 

I 

1 

1 

! 

r 

1 iH 

CM 

kg 

1 1 

1 

CD 

PD 

OG 

•H 

ON 

1 

[ 

1 

1 

! 

1 

1 1 

! 

Sp 

1 1 

o 

1 — i 

LC'i 

o 

KG 

l 

1 

' 1 

Dp- 

rH  1 

1 

lcg 

KG  rH 

1 

J 

OG 

o 

OG 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

Dp- 

C'  3 

i 

1 

1 

1 

1 — 1 

1 

1 1 

1 

1 — t 

1 1 

1 1 

1 

I 1 

OJ 

OG 

1 

1 

1 

1 

1 1 

1 

1 1 

1 

t 1 

r- 

CM 

1 

1 

1 

1 

1 — 1 

1 1 

1 

rH 

1 I 

1 

1 

I 

-I 1 

og 

1 

1 

1 

1 

1 

1 1 

1 

1 1 

1 

1 

1 

1 — 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 
I 1 
1 1 

1 

1 

1 

1 

1 

1 

1 1 
! ^ 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 l 

1 

1 

1 1 

1 

1 

• • 

1 »H 

1 

1 

1 

*d 

rH 

CD  1 

1 1 

1 

1 

i w 

1 

1 

oj 

>»  hp 

1 

1 

1 

SP 

cC 

1 1 1 

1 1 

• • 

1 

SP 

1 

1 

•H 

Pi  fX 

1 

1 

1 

ce 

CD 

>> 

-P 

1 — 1 

1 

1 1 

>5 

1 

O 

1 CD 

-P 

rH 

ip 

© iH 

© 

1 

rH 

Pi 

O 

-P 

-P 

• • 

CO 

oj 

«• 

1 

flj 

CD 

I 

*d 

| CO 

CD 

aJ 

cd 

B © 

Ph 

Ph 

ctf 

C±> 

-P 

a 

ip 

iP 

03 

a) 

-P 

*d 

l 

-P 

CO 

SP 

pH 

Pi  CD 

CO 

+= 

t> 

O TP 

d 

© 

-P 

-p 

03 

b 

Pi 

o 

0 

sp 

rH 

O 

<L; 

CD 

CD 

CD  rH 

Pi 

0 

rH 

bC  03 

b*; 

-P 

O 

CO 

o 

Cti 

Oj 

•H 

EH 

CD 

'd 

-H> 

O Ti 

CD 

LH 

S- 

H>  rH 

Oi 

CD 

H 

o 

S 

3 

1 1 

0 

•“3 

B 

SP 

Pi  rd 

B 

co 

SP  -H 

1 1 

© 

o3 

© 

*>?. 

CD 

3 

03 

Pi 

CD  -H 

O 

SP 

O Jp 

© 

4P 

1 — 1 

E4 

P. 

O 

O 

W 

& s 

C/3 

sp 

S Ph 

PI 

O 

CD 

0) 

CD 

© 

•- 

14 

s: 

Ph 

Berkshire 

p 

CO 

fcf 

H* 
s;  co 

63 

CD 

O £ 

K S d o W bd 

'd 

CD 

p 

s:  ffi  O bd 

fej 

CD 

s: 

0 

0 

!l!  M .P 

Total 

Grand 

tie  shire 

Total 

trict  of  Co 
ashing  ton — 

Total 

sachusetts: 

B 

CO 

p 

H 

P 

CD 

erks 

ucks 

auphin 

e la.  war  e 

ontgomery — 

ork 

Total 

tt  ■,  . 

urlington— 

amden 

unterdon — 
iddlesex — 

Total 

nsylvania: 

c_ 

CD 

P 

M 

CD 

<1 

'airfield — 

[artf  ord 

£o  tal 

p 

CD 

O 

c+ 

H 

O 

P 

c+ 

• • 

State  and 

Ct-  1 

1 

iii — > 1 

| 

J 

j | j j | j 

1 

1 1 

0 1 

1 

1 1 P 1 

1 

| 

1 i i i 1 1 

1 1 i 1 

1 

1 i 

O 

c+  1 

1 

113  1 

1 

I 

1 1 1 1 1 1 

I 1 1 1 

1 

1 1 

p 1 

1 

1 1 a*  l 

1 

| 

| j J | | j 

1 1 

£ 

M 1 
| j 

1 

j 

1 1 H-  | 

1 

1 

1 1 1 1 1 1 

1 

1 1 ! { 

1 

1 

1 I 
1 I 

p 

c+ 

1 

1 1 1 1 1 i 

1 

| 

1 r 

M 

1— 1 1 | 

j 

1 

1 

1 

1 1 i i 1 1 

1 1 1 

1 

1 1 

YD 

I 

1 1 1 1 1 1 

h" 

1 1 M 1 

1 

1 1 

ro 

J 

1 

| 

I 

M 

1— * 1 

1 

1 

1 

1 

M 

• 1 1 1 1 

1 l 1 1 M I- 

1 

1 

1 1 1 1 
till 

1 

1 

1 1 
1 1 

kO 

ro 

I 

M 

1 

1 

1 

1 

1 

1 

I 

ro 

1 1 1 1 

1 M 1 M | | 

1 

1 

111! 

M 

1 

1 M 

ID 

ro 

0 

0 

M 

O 

1 — ' 1 

| 

) 

| 

| 

M 

P 

0 1 

1 

1 

1 

I 

1 

-4 

M M M Yj4  M 1 

IV 

1 1 1 

I I I no 

M 

1 

1 M 

-0 

ro 

H* 

CD 

W 

| 

I 

j 

| 

M 

p 

-pr  1 

1 

1 

1 

1 

1 

ro 

II  1 

1 M i 1 M | 

ro 

M M i j 

1 

1 

1 1 
1 1 

YD 

© 

M 

© 

P 

1 

| 

j 

| 

. 

M 

C0 

M 1 

t 

1 

1 

1 

1 

M 

1 1 1 1 1 

1 1 1 1 1 M 

1 

l 

1 1 1 1 
1111 

1 

1 

1 1 
1 1 

CD 

pj 

| 

| 

1 

| 

, 

M 

p 

M 1 

1 

1 

1 

M 

M 

1 

1 

1 1 1 1 1 1 
1 1 1 1 1 1 

1 

1 

1 1 1 1 
II  II 

1 

1 

1 1 
1 1 

YD 

Y*J 

| 

| 

1 

1111 

M 

M 1 

| 

1 

j 

I 

1 

1 1 1 1 1 1 

1 

1 

yD 

1 1 III  1 

1 

1111 

M 

M 1 

'v_>J 

ro  1 
1 

I 

| 

| 

M 

„ 

1 

M 

M 

1 

1 

1 

I I I I 1 1 

1 1 1 1 1 I 

M 

1 1 1 
I I 1 M 

1 

1 

! 1 

O 

Yj4 

| | 

| 

| 

M 

| ) 

| 

| 

j 

1 

1 

1 1 1 1 1 1 

1 

1 1 1 1 

1 

1 1 

X~D 

1 

1 1 1 1 1 i 

1 

1 1 1 1 

1 

1 1 

YfJ 

| 

| 

| 

J 

M 

1 — 1 M 

M 

| 

J 

It 

J 

I 1 I 1 I 1 

1 

fill 

1 

1 1 

D 

1 

1 1 I 1 1 I 

1 

1 1 1 1 

1 

1 1 

P" 

cn 

O 

0 

P 

O 

F-1  1 

] 

| 

J 

1 

. 

0 

3 

O 

M 
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1 

1 

1 

1 

YD 

1 
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M M FJ  ro 

M 

1 
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rj 
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o' 

CD 
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Cb 

O 

P 
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0 

1 
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p 

H* 

0 

0 

© 

p 
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p 
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| 
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1 

1 

CP 
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CD 
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P 

p 

Hd 
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CD 
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p 
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OP 

Cm 

M 
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1 
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